Abstract. The design height of coastal protection structures in Lower Saxony / Germany is determined by the design water level and the corresponding wave run up. For the calculation of these parameters several mathematical models are used which need to be verified for the conditions at the East Frisian Wadden Sea area. For this issue a wave measuring programme is operationally run, which includes various measurement locations and devices around the islands Norderney and Juist. The measurements are continuously extended and adapted in order to improve models and measurements. 10 This paper shows a comparison between measured and calculated data for the storm surge of the 10.-11.01.2015 incorporating to new wave and water level gauges operated within COSYNA as well as a second research project dealing with wave attenuation behind barrier islands. Water levels within the investigation area were calculated by hydrodynamic models driven with a wind field originating from weather forecast and compared to water level measurements. The corresponding wave energy field was calculated by means of a third generation wave model and results compared to 15 measurements of several devices located around the barrier Islands. The aim of the study shown here is to give a brief overview of possible error sources for model-data as well as data-data comparisons.
COSYNA (Coastal Observing System for Northern and Arctic Seas) and installed, operated and maintained by the Coastal Research Station. One position is located in the Wadden Sea close to Norderney tidal inlet (location Steinplate), the other one is located close to Ley Bay (location Bantsbalje).
Investigation area
The modelling was done in the area around the island Norderney in the Wadden Sea in the northern part of Germany where 5 validation data from several measurement systems are available (Figure 1 climate is modelled with the third-generation wave model SWAN (Ris et al. 1995 , Booij et al. 1999 , Holthuijsen et al. 1998 ).
As a first step this was done in a semi-coupled and stationary mode and compared to measured data.
Boundary Conditions

Wind
The wind field numerical dataset was provided by the German National Meteorological Service. The used prediction model 20 COSMO-EU (Consortium for Small Scale Modelling -Europe) calculates, inter alia, winds speed and direction for the European continent with a resolution of 7 kilometers. Compared to the measurements the predicted data for direction is in the same range, but the wind speed is more constant in the prediction model for the island of Norderney (Figure 2 ). The period of high wind speeds is longer in the prediction model, but the maximum values have not been reached.
Water level 25
The water level in the investigation area depends on the astronomical tide and the wind shear at the water surface induced by especially stronger wind events over the North Sea. For getting realistic water level time series, the storm surge was Ocean Sci. Discuss., doi:10.5194/os-2016 Discuss., doi:10.5194/os- -28, 2016 Manuscript under review for journal Ocean Sci. 
Wave climate at the boundaries 15
The northern offshore boundary of the wave model runs in east-west direction, roughly along the edge of the fairway. At location FW there is a wave rider buoy measuring the wave climate. This dataset is used as the input signal for the whole northern boundary (Figure 6 ). For the western boundary a buoy of the Osterems (location OEMS-N) serves at the basis for the boundary. The eastern boundary is free just like the southern boundary towards the Ems. The rest of the southern boundary is closed by the dike line. 20
Wave modelling and comparison with measurement data
An exemplary comparison of measured and calculated wave spectra and parameters is presented in order to highlight the achievable accuracy of wave modelling under storm surge conditions in the coastal zone and the Wadden Sea area. From the position FW the energy density decreases towards the shore. Although the buoy at position FW serves as boundary condition calculation and measurement do not coincide exactly (Figure 7) . The significant wave height is overestimated by 5 % and the 25 energy period by 2 %. Even though the energy density at the next position (SEE) is underestimated by the mathematical model, the significant wave height is about 9 % too low. The energy period is also underestimated by 5 %. The shape of the modelled spectrum is similar to the measured one which means, that the physical processes are well reproduced. An edge borders the reef seaward the island where the buoy is located, an exact reproduction with the curvilinear grid can't be guaranteed. The magnitude and the shape of the wave spectra change behind the reef. The wave propagation behind the barrier Islands will be shown exemplary for the area behind the island of Juist, where data of several measuring systems where available (Berkenbrink et al, 2016) . The different measurment devices show plausible results. The wave energy propagates through the tidal inlet while it converts energy towards higher frequencies, the further it goes into the Wadden Sea (Figure 8 ). The same general behavior is found in the mathematical model results, but on an lower overall energy level. The significant wave height is about 10 % lower while the energy period is about 10 -15 % lower than 10 observed.
At the position NL it can be seen that grid resulution behind the island of Juist is not sufficcient: There are two measurement positions in close vicinity to each other which are used to assess the strong local wave attenuation gradient within a separate research project (Berkenbrink et al., 2016) . The grid used here doesn't provide enough grid cells between locations NL-S and NL-N in oder to achieve the observed dissipation in the modelled wave spectra. 15
The deviation between measured and calculated wave spectra at Bantsbalje is quite high, and it can be seen, that the radar distance sensor at position Bantsbalje records more wave energy compared to the bouys and the hydroaccoustical sensors upstream at locations KS and NL. This physically unrealistic relation is currently investigated by direct comparison between the radar distance sensor and a wave bouy.
Conclusion and Outlook 20
The paper shows a model to measurement comparison for a complex topographical setting at two tidal inlets of the East Frisian Wadden Sea coast. Deviations between model and measured data for a storm surge case are briefly evaluated and qualitatively interpreted with respect to different error sources. The need for several further investigations is shown.
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